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An Account 
Of a New li^nd of Barofcope, which maj be called Smlczl ; 
and offome Advantages and Convmiencks it hath above 
t/'g Mercurial : Communicated^ fome while fince^ by the 
Honourable Robert Boyle. 

1^ fcir'the TSJeiv kihd'oEBarofcopes , which , not long 

iag6.d,*.I,intfraat,e.cltb you, that my *SeciV«*,ii.p, 

: hafte wotiidnot permit mc to give 185. p;w/. Tranf' 



£^' you an account off; fincc your Let- <«S«»-f. 
ters acquaint me, that you ftill defigu a Communicatfng to the 
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Curious as much luformation^ as may be j in reference to Ba^ 
rofcopesy I jQiall veuturc to fend you fome Account of what I 
did but name (in my former Letter) to you. 

Though by a Paffage, you may meet with in the 19th and 20th 
Pages of ray Thermometrical Experiments andThoughts^ you may 
find, that I did fomc years agoe think upon this New kind of 
Barofcopei yet the Changes of the Atmofphere*? Weight not 
happening to bcthenfuch, asl wiflVd,andbeingunwilh*ng to 

deprive my felfof al! other ufeof the 
^r^^ Scales here mtAnt exadeft Ballance % that I (or perhaps 

T.tre before competent Eje^ ^^^^ ; e VGr had , I COnfefs to VOU, 

mfefiljy.lththethc.faM '^^^' i^cccBivc avocations put this at- 
fart of a grain. tempt fot two or three years out of my 

thoughts ; till afterwards returning to 
a place^ where I chancM to find two or three pairs of Scales , I 
had left there, the fight of them brought it into my mind; and 
though I were then unable to procure exai^rer , yet my defire 
to make the Experiment fome amends for fo long a negle€t> 
put me upon confidering, that if I provided a Glajs-buble^vaoxc 
than ordinary large and light, even fuch Ballances, as thofe^ 
might in fome meafure perform , what 1 had tried with the 
ftrangely nice ones above-mention'd. 

I caufed then to be blown at the Flame of a Lamp fome 
Glafs'buhles as large , thin and light, as I could then procure, 
and chooiing among them onCj that fcem*d the Icaft unfit for 
my turn, I ccunterpoifed itinapair of Scales, that would loofe 
xhcxv Ai^qtiihbrium with about the 3cth part of a Grain,and were 
fufpended at a Frame, I placed both the Ballance and the 
Frame by a good Barofcope, from whence 1 might learn the 
prefent weight of the Atmoiphcrc. Then leaving tbefe Inftru- 
ments together ; though the Scales, being no nicer than I have 
exprefs'dj were notable to (hew me all the Variations of the 
Air's weight,that appeared in thc4if^rri/r7WBarofcope,yet they 
did what I expe<3:ed^ by (hewing me variations no greater^than 
alter'd the height of Quickfilver half a quarter of an Inch^ and 
perhaps much fmaller,than thofe:Nordid Idoubt,that,if Ihad 
had either tender Scales, or the means of fupplying the Expe- 
riment with convenient accommodations ^ 1 Ihould have df- 
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fcerned far fmaller Alterations of the Weight of the Air^fi.icc 
Ihadtheplcafurc to fee the Buble fometimes in ^n equilibrium 
with thi: CGunterpoifej fometimes, when the Atmofphere was 
high, preponderate fo manifcftly^ that the Scales being gently 
ftirr'd, the Cock would play altogether on that fide, at which 
the Buble was hung ; and at other times (when the Air wa.s hea. 
vier) that, which was at the firft but the Countcrpoife , would 
preponderate, and, upon the motion of the Ballance, make the 
Cock vibrate altogether on its fide. And this would con- 
tinue fometimes many daics together, if the Air fo long re- 
tained the famemeafure of gravity • and then (upon other chan- 

;es)the Buble would regain an /?5rtt//r^r/e//w,or a preponderance; 

o that I had oftentimes the fatisfadtion, by looking firft upon 
the -ff/^^/Vyj/Barofcope (as for difti.n(9:ions fake k may be call'dj 
to foretell^ whether in the W^r^ranW Barofcope the Liquor 
were high or Io)V. Which Obfervations though they hold as 
well in Winter, and feveral times in Summer ( for I was often 
abfent during that feafon) as the Spring, yet the frequency of 
their Vicillitudes (which perhaps was but accidental) made 
them more pleafant in the latter of thefefeafons. 

So that, the matter of FacS: having been made out by variety 
of repeated Obfervations, and bylometimes comparing feve- 
rall of thofe new Barofcopes tbgetherj I fliall add fome oFthofe 
Notes about this Inftrument, which readily occur to my me- 
mory^referving the reft till another opportunity. 

And Firflt if the ground, on which I went in framing this Ha^ 
roj?aj>^;, be demanded, the anfwer in ftiort may be j i.. That^ 
though the Glafs-buble, and thc"^Glafs-counterpoife5 at the 
time of their firft being weigh'd.be in the Air, wherein they boch 
are weighed, exadlly of the fame weight ; yet they are nothing 
near of the fame bulk J theBuble^ by reafon of its capacious 
cavity f which contains nothing but Air, or fomething that 
weighs lefs than Air ) being perhaps a hundred or two hundrjed 
times ( for I have not conv^niency to meafure them ) bigger 
than the Metalline counterpoife, %. That according to a 
Hydrojlattcal Law ( which you know I have lately had occafion 
to make out) If two Bodies of equal gravity, but unequal bulk 
come to be weigVd in another Medium, they will be no longer 
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equiponderant i but if the new Medium be heavier, the greater 
Body, as being hghter in Specie^ will loofe more of its weight, 
than the leflfer. and more compad:; butif thenewiJ/^^/^^/j^be 
hghter than the firft, then the bfgger Body will outweigh the 
leffer : And this difparity^ arifiog trom the change oiMeamm% 
will be fo much the greater, by how much the greater inequah'cy 
of bulk there is between the Bodies formerly equiponderant* 
3. Thar, laying thefe two together, I conlider*d<, that 'twould 
be all one^ as to the effecfi to be produced, whether the Bo- 
dies were weighed in M^^^atm of differing gravity, or in the 
fame Medium^ mcafcits {/p^dficJQ gravity were confidsrably 
altered: And confequently, that fiince it appeared by the B^- 
rofcope^ that the weight of the Air was fometimes heavier, and 
fometinies lighter, the alterations of % m point of gravity, 
from the weight, it was off at firft counterpoifing of theBuble 

it, would umquatly affecft 10 large and hollow a Body,as the 
Buble, and fo fmall and denfe a one^ as a Metallin weight : And 
when the Air by an increafe ®f gravity fhould become a heavier 
Medium^ than before, it would buoy up the Glafs more than 
the Counterpoife.' and if it grew lighter, than it was at firft, 
would fuffer the former to preponderate: (The Illuftrations 
andProof canfcarcebeadded in few words 5 but, if it be de- 
firedj I may, God permitting, fend you them at my next lea- 
fure : ) And though our Englifli Air be about a thoufand times 
lighter, than waterj the difference in weight of fo little Air-j as 
h but equal in bulk to a Buble, feem'd to give fmall hopes, that 
itwouldbefenfibleupona Ballance; yet, by making the Buble 
very large and lighr> I fuppofed and found the Event, I have 
already related. 

Secondly^ The hermetically feaFd Glafs-buble, I employed, 
was of the bigne/s of a fomewhat large Orange^ and weighed 
about r . drachme and lo.grainst But 1 thought it very poffible^ 
if ^ had been better furnifh't with conveniencies (wherein I af- 
terwards founds I was notmiftaken) tomake (arnongmany, 
that might be exped:ed to mifGarry)fome,that might be pre- 
ferable to this, either for capacity or lightnes, or both; efpe- 
cially If care be takcn^ that they be not feal'd up, whilft they 
are too hot. For^, though one would thinks that k were advan- 
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tagious to rarify and drive oat the Air as much as is poffib!e,bc* 

caufe in fuch feaVd Bubles the Air it felf ( as I have elfewhere 
ftiewn) has a weight ; yet this advantage countervails not the 
inconvenience of being obh'ged to increafe the weight of the 
Glafs 5 which when it inckides highly rarificd Air,if it be not 
foniewhat ftrong^will be broken by the preffure of theExternal 
Air, as I have fufficiently tryed. 

"Thirdly y I would have tryed,whethcr the Drynep :in(\ iSUift" 
t£re of the Air would in any meafure have akcr'd thcj weight of 
the Bnble 5 as well as the Variation of Gravity produced in the 
Atmofphere by other caufes ; but the extraordinarily conftant ab- 
fence of Fogs, kept me from making Obfervations of this 
kind ; fave that one morning early, being told of a mid, I i^wt 
to fee ( being my felf in bed ) v/hetherit made the Air fo heavy 
as to buoy ub the Buble j but did not learn, that that mill: had 
any fenfible operation on it. 

Fourthly, By reafon of the difficulties and cafuakics, thatmay 
happen about the procuring and preferving fuch large and light 
BableS) -as 1 have been.lately mentioning • it may in fomd cafes 
prove a coiivenjence tO' he infornVd; That I havefometimes^ 
inftead of one fufficiently large Bubkj made ufeoftwo^ tHac 
were fraaller. And, though a fingle B.iible of competent big- 
nes be much preferable, by rcafon. that afar lefs quantity and 
weight of Glafs is rcquifite to cod^prifo^i) eqiiaKcapacity, when 
the Glafs is blown into a fingle Bublcji tl^an when^ it is divided 
into two > yet I found) that the ci-nploying ofi two inftead of 
one, did not fo ill anfwer ray exfpecSlationS) but that they may 
for 'a need ferve the turn. inftead of the other- than which 
they are more tcafier to be p/oqu'r<^d.- And- ti tho, Balkncc be 
ftrongeriough to bear fo.i^nuch Glafs^ without bein'ginjar'd : 
by crnploying two dr a greater number of large BuBlesr, the ef- 
fect may be more confpicuouSi than ifonlya ficiglc Buble 
(though a very good one ) were employed. 

This inft.rument may be.RiuGhitDpr-oved by divers J\ccom^ 

modations. As , ,♦ , 

Tirfi, There may be fitted to the^;;/'^ ( or Cnccksofrhe 
Ballance) an Arch (of aCircIe):ihyided into ry. or 20. dcg. 
( more or lefs, according to the gopdnefs of the Ballance) that 
the Cock rcftingover'againft.thcre D1vifion>\, may readily* 
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anti without Calculation (hew the quantity of the Angle, by 
which, when the fcales propend either way, the Cock dech'ncs 
from the Perpendicular, and the beam from its Horizontal! pa- 
rallelifm. 

Secondly, Thofe, that will be fo curious, may, inflead of the 
Ordinary Gounterpoife (of Brafs ) employ one of Gold^ or at 
Icaft of Leadj whereof the /^///?r being of equal weight with 
Brafs, is much lefs in Bulk, and the former amounts not to half 
its bigncfs. 

Thirdly^ Thefe parts of the Ballance, that may be made of 
Copper or Brafs, without any prejudice to the exadrnefs, will, 
by being made of one of thofe Mettals, be lefs fubje(3:, than 
Steel, (which yet, if well hardncd and poliih'd^ may laft good a 
great while) to ruft with long (landing. 

Fourthly y Inftead of the fcales, the Buble may be hung at one 
end of the Beam, and only a Gounterpoife to it at the other,thac 
the Beam may not be burthen*d with unnecefFary weight. 

Fifthly, The whole ioflrument, if placed in a fmall Frame, 
like a fquare Lanthorn with Glafs-windows, and a hole at the 
top for the Commerce of the internal and external Air, will be 
more free from dull, aud irregular agitations > to the latter of 
which, it will otherwife be fometimes incident. 

Sixthly^ This inftrument being accommodated with a light 
Wheele and an Index ( fuch as have been applyed by the excel- 
lent Dr. Cbr. Wren to open Weather glaffes, and by the inge- 
nious Mr. Hoo^to BarofcQpes) may be made to fhew much more 
minute variations^ than otherwife. 

Seventhly, And the length of the Beam, and exquifitnefs of 
the Ballalice, may eafily, without any of the foregoing helps 
(and much moremihthcm) make theinftrunient farexadtcr, 
than any of thofe^" I was reduced to employ. And to thefe 
Accommodations divers others may be fuggefled by a farther 
con^deration of the nature of the thing, and a longer practice. 

Though infomerefpcifis this6'^^/J/WBarofcope be inferior 
to the Mercurial; yet in others it has its own advantages and 
conveniencies above it. 

And 1/ It confirms ad oculum our former Docflrine, that the 
falh'ng and riling of the Mercury depends upon the varying 
weight of the Atmof^heres fince in this Barofcope it cannot 
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be pretended) that a Vuga vacui, or a Funiculus ^ is the caufc of 
the changes, we obfcrve. a. It llicws^ that not only the Air has- 
weight) but a more confiderable one, than fomc Learned men, 
who will allow me to have prov'd ^ it has fome weight, will 
admit > fince even the variation of weight in fo fmall a quantity 
of Air, as is but equal in bulk to an Orange, h manifeitly dil- 
coverable upon fuch Ballanccs, as are none of the niceft. 3.This 
Statical Barofcope will oftentimes be more parable ^ than the 
other • For many will finde it more cafie.to procure a good 
pair of Gold-fcales, and aBuble or two, than a long Cane 
feal'd, a quantity of ^^V^-/7t/^r, and all the other requifics of 
the M^rrm^/ Barofcope s efpccially if we comprife the trouble 
and skill, that is requifite to free the deferted part of the Tube 
from Air> 4; A.nd whereas the difficulty of removing tlie ^^^r- 
f/inWInftrument has kept men from io much as attempting to 
do itj even to neighbouring places ; the EfTential parts or the 
.Sr^/^-Barofcope (for the Frame is none of them) may very 
eafily in a little room be carried, whither one will , without the 
hazard of being fpoilM or injured. 5. There is not in Statical 
Barofcopes, as in the other, a danger of uncertainty , as to the 
goodnefs of the luftruments ^ by reafon, that m theje the Air \Sy 
in fome more, and in fomelefs perfccfily excluded 5 whereas in 
ibofe^ that confideration has no place. (And by the way J have 
fometimes, upon this account^ been able to difcovcr by our 
new Barofcope^ that an efleem*d Mercurial onc^to which I com- 
pared ir,was not well freed from Air.) 6. It being,a9 1 former- 
ly intimated, very poffible to difcover Hydrofiatically ^ both the 
bignefs of the Buble, and the Contents of the cavity , and the 
weight and dimcnfionsof theGlaffie fubftance (which toge- 
ther with the included Air make up theBuble,) much m-^y be 
difcover*d by this Inftrument, as to the Weight of the Air,^/-/^. 
lute or refpeBive. Forjwhen the ^luick^filver in the Mercurial Ra- 
rofcopciscithcrveryhigh, or verylow, or ata middlcftatidii 
between its greateft and leaft height^ bringing the vJ^^/^^Baro- 
meter to zn'ExzO: j£quili5rium^ (xwith very minute divifions 
ofaGrainc, ) you may 5 by watchfully ob/crving , when the 
Mercury is rifen or falnjuft an inch, or a fourth, or half an inch 
(^c. and putting in the like minute divifions of a Grain to the 
lighter Scale 5 till you have again brought the Ball ance to on 
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ty,c\i\\£iij£quiUhTium 5 you may, 1 fay, determine, Wkat known 
weight in the Statical Barofcope anfwers fuch determinate AU 
titiides of the afcending and defcending Quicksilver in the 
Mercurial. And if the Ballance be accommodated with a di- 
vided Arch, or a Wheel and Index, thefe Obfervationswill 
affift you for the future to determine readily, by feeing the 
inclination of the Cock or the degree mark'd by thelndex,whac 
pollency the Bublc hath , by the change of the Atmofpheres 
weighty acquired or loft. Some Oblervations of this nature 
I watchfully made, fometimcs putting in a <f4'^- fometiraes a 
92'^ fomecimes zxS"^^- and fometimes heavier parts of a Grain, 
Co the h'ghtcr Scale. But one,that knew not, for whatufes thofe 
little papers were, coming to a window^ where my Barofcopes 
ftooa, fo unluckily fhook them out of the Scales , and con- 
founded them, that he robbed mcofthe opportunity of ma- 
king the nice Obfervations I intended , though I had the fatif- 
hdioii of feeing, that they were to be made, 7. By this Stc^ 
ftcal Inilrument we may be affifted to compare the Mercurial 
Barofcopes o£ fever al places (though never fo diftantj and to 
nuke fome Eftimates of the Gravities of the Air therein. As 
ifj for inftance, I have found by Obfervation, that the Bable, I 
erapfoy, (and one may have divers Bubles of fevcral iizcs, that 
theonemayrepafre any mifchance^ that may happen to ano- 
ther) weigh'd juft a Drachme , when the Mercurial Cylinder 
was at the height of 29^ inches (which in fome places I have 
found a mocteratelnXiMw^KiC) and that the Addition of the loth 
part of a gr. is requifite to keep theBuble \i\ an MquiUhrinm, 
v/hen the Mercury is rifen an 8th, or any determinate part of an 
inch above the former ftation ; When I come to another place, 
where there is a Mfrr^r/W Barometer, as well freed from Air 
as mine ( for that mufi be fuppoied ) it taking out my Scale in- 
ftrumenr, \x. appeare to weigh precifely a Drachme, .and the 
Mercury m tlie Barofcope there ftand at juft 29I indies^ we may 
conclude the Gravity of the Atmofphere not to be fenfibiy un- 
equal in both thofe two places^ though verydiftant. °^And 
though there be no Barofcope there, yet if there be an addiri- 
onal weight, as forinftance^ the idth part of a Grain rcquifite 
to be added to the Buble, to bring thefcales to -mMquiiibrium, 
it will appear that the Air at this fccohd place i.s artbattimd 
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fo muck heavier, thaa the Air of the former place wat, whea 
the Mercury flood at 29 j inches. 

But in making fuch comparifons, we muft not forget to con- 
fidcr the Situation of the fcyeral places, if we mean to make 
Eftimates not only of the weight of the Atmo.rphere,but of the 
weight aaddenfity of cheAir.For,though the Scales wil (hew(as 
has been faid ) whether there be a difference of weight m the 
Atmofphere at the two places \ yet, if one of them be in a Vale 
or bottom, and the other on the top or fomc elevated part of a 
Hill, it is not to be exfpedied, that the Atmofphere, in this 
latter place, fliould gravitate as much/as the Atmofphere in the 
former, on which a longer Pillar of Air does lean or weigh. 

And the mention, I have made of the differing Situation 
of Places, puts me in mindoffomething, that may prove a* 
notherufe ofour .J/^^i^/WBarorcope, and which I had thoughts 
of making tryal off^ but was Accidentally hindred from the op- 
portunity of donig it. Namely, that by exactly poyfing the 
Buble at the foot of a high Steeple or Hill, and carrying it in 
its clofe Frame to the top3 one may, by the weight requiiitc to 
be added to Countcrpoife there to bring the Beam to its Hori- 
zontal pofition, obferve the difference of the weight of the x^ir 
at the bottom, and at the top 5 and, in cafe the Hill be high 
enough, at fome intermediate Stations- But how far this may 
afliftmen, to eftimatc the Ahfolute or Comparative height of 
Mountains, and other elevated Places ; and what other Llfes 
the Inftrumcnt may be pnt to, when it is duly improved ; and 
the Cautions, thatmay be rcquifite in theTeveral cafes, that 
fliall be propofed, I muft leave to more leafure, and' farther 
Conlideration* 

7ht Vaniculars. 
Oftbofe Obfcrvaiions oftht Planet iMars^ formerly intimate J 
to have been made at London in the Months ^/February 
andU^i^chA. 1661. 

To perform, what was promtTed Num, n. of ihefe Papers, 
/?a^. 198; 'tis thought nr now to publifli the Parcicalar Ob(er- 
vations, concerning the fpots in Mars, and their motioHjas 
they were made with a 36 foot Telefcope , and produced in 
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